A nanocapsular combinatorial sequential drug delivery system for antiangiogenesis and anticancer activities.
We reported a precise engineered nanocapsule encapsulating a neovasculature disruption agent, combretastatin A4 (CA4) in a matrix that was made up of paclitaxel (PTX) conjugated amphiphilic polyester. The nanocapsule was able to release CA4 and PTX sequentially for temporal antiangiogenesis and anticancer activities. The nanocapsule has a small particle size at 68 nm with narrow size distribution (approximately 0.15). Cellular uptake of the nanocapsule was efficient, and detectable at as early as 20 min, and drugs sequestered in the nanocapsule could exert effective therapeutic effects on tumor neovasculature and cancer cells, respectively. Biodistribution experiments demonstrated the long circulation of nanocapsule in body fluid and the preferential accumulation of nanocapsule in tumor. Both in vivo artificial pro-angiogenesis and tumor xenograft assays demonstrated the promising therapeutic effect of the nanocapsule on tumor vasculature disruption, tumor cell proliferation inhibition and tumor cell apoptosis induction. The intrasplenic liver metastasis experiment also confirmed the liver metastatic prevention capacity of this nanocapsule. In summary, the findings indicated that this dual drug loaded nanocapsule with sequential drug delivery capacity is a promising candidate in combinatorial therapy in fighting against cancer, and may open an avenue for cancer therapy and diagnosis.